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Abstract of JP2007203295 

PROBLEM TO BE SOLVED: To provide an air purifying filter capable of direct killing and cleaning of 
air-borne microorganisms and also capable of removing the collected microorganisms by killing or 
otherwise controlling them. 

SOLUTION: The air purifying filter is manufactured by immobilizing a lytic enzyme on a filter medium 
by a covalent or ionic bond, which is composed of at least one fiber selected from: (a) the cellulose 
fiber, synthetic fiber or glass fiber coated with a polymer having a functional group selected from 
functional groups comprising -NHR (wherein R is an alkyl group such as a methyl group), - 
NH<SB>2</SB> -C<SB>6</SB>H<SB>5</SB>NH<SB>2</SB> -CHO, -COOH and -OH; (b) the 
cellulose fiber, synthetic fiber or glass fiber the surface of which is treated with silane and in which the 
group shown by -CHO is introduced onto the silane-treated surface; (c) the cellulose, synthetic fiber or 
glass fiber the surface of which is treated with phosphoric acid; and (d) an ion exchange fiber having 
the group shown by -NH<SB>2</SB>or -COOH. 
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•^/l/^-SrKO^L. f»43m#ft7^?-<0±g?, TSI5. £«. tatoi^+^S^) 
£#F/rJ:9&* 1 c m 2<DA#£oa#£ttKU £h£*«i6&a«!fc»»U 37'C 

-f;^-<05cm2 SfcOO^WMfti IT, *KiWriaB5WlS*«:*7~l lfc^-f. 
[0049] 
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[H7] 



*7 







7 4;U*-:l3i&®&*4 


7 4 i\>9- 












11/5 c m* 






tzmxmxm h r 


fem#X*A*H h r 






2 


24 


2 


24 


mm® 4 


92 


<0. 01 


<0. 01 


<3 


<3 




9 9 


<0. 01 


<0. 0 1 


< 3 


<3 




9 8 


<0. 01 


<0. 01 


< 3 


<3 




99 


<0. 01 


<0. 0 1 


<3 


<3 






3. 4 


3. 9 


>3 00 


>300 


HJfeflJ8 


9 


0. 5 


0. 5 


4 7 


>300 


£16*19 


9 


0. 4 


0. 4 


3 9 


>3 00 


&JMI10 


9 


0. 4 


0. 4 


3 7 


>3 0 0 




9 


0. 4 


0. 4 


3 2 


>3 00 


Jttt0>J8 




3. 3 


3. 9 


>3 00 


>3 00 



[0050] 

S&SIS&v^-Koy • ^•j*^5Al(Ht*»4) ! flr6WHEPA7-{^-fflS s ttttffl#{cJ: 
otM^S^M^-f^-Dl, D2. D3iJil/D4(i, HMi|8~~ 1 1 

i-5t«^^M7<^-El. E2. E3fcJ;r/E4£Jt«LT. 4fcfrt££ 
tcJ:l,»»<?)TOt»*n 0 fgUJlLT'J> SCt . JfcSfcV* 

[0051] 

*7fc«, mfc«4-i imtizimmi axifscos.^mty < >i? -d i , 

D2. D3, D4. El. E2. E3. fc<tl>'E4Mt>'KDxfcJ;tfEx£f tt-mffl^ 
SffilW4fc«^t*Afc^^7^^^-jij^Oim^4'<0M!i^ (%) <OB* 
*7t^$ixl,M?5#^OiI < tOB34>*^J:5fc, JH8W7fcJ:tf 8<o#*«:H 

;i,^-Dxfc±uExtaft:<7)sv^«mtttg&*-r* J . 5a*w8~i \vm*.nmxuv 

■ -y>J t)#5Aimfrt>Kct>®H E P A 7 -r ^-fflFSfcRtlfrtC i ■?T«iatSil&*» 
Bfl(7)2^b7^^^-E 1 , E2. E3*5j:tfE4fcL ^««8eKoa*<o«a«Mbs& 
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&i,2£hepa7 <)u?-mrffittmmz£r>Tffif8.zti&*%w<D£mfc7 <>v?- 
Dl, D2, D3fc=tt/D4li, 3oo&\:x}L<mw<r>mmmm i mz^-$iz\ttf 

[0052] 

fmcli, lMl>XJt^J7feJ;lA'8^^b7 -f/l^^-D 1 

, D2, D3, D4. El, E2. E 3 & Xl/E 4MtffcD xfcJ:l>'E xCo^TWKW 

«w 7 *s j: v 8 as&f tara l-o h e p a 7 ^ ^ ? -fflmstttafcc ± o 

T**Sft.S^}Wt7^/l'^-Dxt{J:l/Extt*««KbttSE^*ffllt'C>'V5:V^ft» 

. .T;h.fc:*tLT3aiW8--l l<0SWtH€<W!ffllLfcfbWira.-Kny • ^y##7X«i 
«frfefc***W*>3a!UM:7<A*-El. E2, E 3fcJ:tf E4*i. »3B£Ib£fl:*l 

7^;U^-fflr««ffl*fcJ:oT*«Sn4*^<0gESWM:7-f;U^-Dl. D2, D 

3*3j;i>'D4{±, 1 0 of&ja±<oaawnfc7 <^?-izmitzmmnmmtm& 

Stt*«BH<0Sa*Mt7-4;^-Dl. D2, D3fc«fctfD4Ji, tfi^^WA24B# 
[0053] 

&±OWm3 , 4 SISftJ: *) , l»£Mt»Uc*?£BJ^2^H[:7 * ^ 

4 c: i: **^wiat«-5T j: o SE^aa^-ftttie* * -r t * ipj! i-* . 

[0054] 

*« ; Faaii?K03*jj:tf@4fi:srr. ;ix^>^m^«M¥»i, Bi«fma»s 

- 4 0 0 0£££tt?BIKtt£ti!ffl LSDjSWE 5 K VCSSKU: t> «t« . 
[0055] 

commmmimt^tix^^m^i: 04 wi. t£**>2«fwi:7<r/i'*- 

SBttW 1 2 

mMDOPfX h 9 9%Jil±^ffl«^^Wt^2pHE P A7 4 A-?-fflO*PS&KJ§ 

. 5 o o s >j */w)p h 7 o 'j >mmmzm&x'3 o #ia«»»yi Lfc». axoas 

LT*^t**^$rIR0^V^iFtt«ffl*^, 1 %'J V*- ( S 3 
) +fcgffl-C 3 b* BH»f h ztlzj; 0 D V'f— A £-f yjg^RJSt J: 0 FttRfifcfc 

nug^ara L£. y v*— a Hsiflaaa i fcrffitffflf* * 5 o o s y */ko p h 7 o y 
(S4 > mse-r&cittct^T, r^ta^^inascj: 
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it®M9 

mmmi 2?m^m*wkmmz%^xn> ■ : s u * s$he pa 

ggttffll 2fc«V^T^*>1S*^KJ:*BI«fl^Wft««ffl8W<iB« ( S 3A) +co 

<m#?i >j y^-A<oat manias LfcF^afcfcftftUctsw&fs ( s 4 a > + 

5fetJgftUV-2 1 0 0 PCZmmLX 5 9 5 nm«St«U fWlSiifcSSUWfc 
7 ^ /U* J: 0 HS&ffcSfutrn* 5 yfc itPJ AWBBftft* ( % ) 

[0056] 
[*B] 

£8 

























8*0 % 


im#x«Aitm h r 


ttfWxftAHH h r 






2 


24 


2 


24 


HJ&W12 


90 


<o. 01 


<0. 01 


<3 


<3 


Jt^9 




3. 4 


3. 9 


>3 0 0 


>300 



[0057] 

fl8C7i*3*ifcB«tf>H5&ft¥ (%) ^ffliOBJ'b^iolc. ggffcffll 2*>ft*«yi 
HEftMBrc* « i b tftofrh. 

[0058] 

• x d ##7x$*t*^&&^H e p a 7 -f )V9 -m^mmmz x ->xm&ztii*% 

W(0£%mt7 4 iW-Fte. ttftffl 9 <r)£%ftik74 )V9- F x fcJttt IX , ^300 
[0059] 

S t . a 8 1 U . «fij!U*A 2 B*|^WS«£$WWt7 -±X'<r)%im 1 3 
fc J: WOW 9 ff)&SK$Mty <>\s 9 - F fe J: if F x ico i vc Wfc m 5 T*ftfcffi*WMt 7 

1B|©^M7 * /W- F tf. JtKM 9 b atxt IX 1 0 o mxkm&smfty < M - 

i,zwmit:mto<?>®®m\Mmimtt?&zbtffrfr&. t%h*>, *nmn»v+- 
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[0060] 

s&m* *sw 4 ; t -CSV «iiiwtttffi8:*H$ l . $ t t^so y y f— -f 

jgSfeffll 1 3 

- N H 2 tf* 4 3 0 ju m<0>f * y 7<W-i, pH7 

<o 5 o o 5 y t/K?) u >mg.ffimzm&T 3 o ttisi «at l^al maix 

tSaT-lii^a«raLT^*y^««PFIWIi7 -f W-tr^b H«*WALfc 
. T^rt FaSr^AL^^7fy3<^a5^a5l 1 [i7 ^/P^-Sr. 5 00 5 'JtJKONaC 

i ^k 5 o o 5 'j tnrtmmmztfeL-csm uz P h 7<mmtK&£.m u:» 

. 'J itf l % 'J Vj—A.£tii?tL^th?mm ( s 5 ) 3 mm 

D y'f— A SrH^«a L£ 4 * *SS?fi 7 ■< 71^ - «\ 10 0 5 y ^/UDN a 

C 1 mmt 10 0 5 y *;l^BHISiBte S^LTfHSLfc p H 7<0««r*» ( S 6 ) r« 

SQttM 1 3 Tffl V vfc - N H 2 WfjgS * IT* 4¥ft)£ 3 0 ju m<O*JSa«0'f * v£tt«*i 

mm 1 4 

-C 00 H'fftfe***'*- 4¥%fi 3 0 /z m*M * yS3(W»t^lWS7 <lV?-i, p H 

7<o5 005 >wmw.izmm°3 oftmimwmitdk. wo&ixm% 
tt&m&mmw *y#mmm^fflm7 <>i?-z. 1 %*? y y ^vts j:v i % y 

Vf— A«r^t4*»ffi ( S 7 ) +caa-C3^BI»lIt4w ktJ: 9* 'J 'J S'VfcJ: 
t/i;y>-A<7)^>fy^S)J:>(ci4llS«SSrfi : -5^. *y y^yfcAtf yy*- A 

£ H£-ft®i -f # yimim*mfi 701?-*. P H7<o5oo5y *>v<n y y eg 
mmmm ( s 8 ) rgtifcf* l . MM" 4 c t c x ->xj ^y^mmpm^y 4 >v? - 
<\mm<r>m®mzm®$ . 4 j "jmeftsfifctfy y s;y«j:tf y y 

ttmn 1 

HffciPJ 1 4 T'ffl V - C O O H Bflgg SrlTt 4 3 0 *t m <7>*«UIeo 4 * 
|pp||*7 SatWt7^;l/^-Hxt1-4. 

iiMi 3nxv : i4i l z}s^xm^tiXu : -4 *y&£Kmz£m%iwmk<n& 

mfrim (S5A*>J:t/S7A) 4^#t4^y yi/>fcil/yy^-Ac?)tti!I]£ 

^jyra Lfcftt*ffl*&«fcj* L^aai»» ( s 6ahxus s a > +t:j8as y ^ 

JtSttU V-2 1 0 0 P C Srffiffl UT 5 9 5 n m^iS«T« U WHSiXfcS«iWt7 
[0061] 
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£9 





% 




7 * - 


±t© 


a*4#**Ai$ra h r 


R**#*5*AI$IH h r 


2 


2 4 


2 


24 




81 


1. 2 


1. 2 


<3 


<3 


JtttWIO 




65 


67 


>300 


>300 




86 


1. 1 


1. 1 


<3 


<3 






67 


7 1 


>300 


>300 



[0062] 
[0063] 

f - G H i. x/ H mflz G x *3 J; VH x £ fft-mffl << 4HMPI 4 (c*» v fc«»ttffifln 

ai^fcj:&^^7-f;i'^-iijia©^x+oaaw* (%) ©as**-*-. *9t 
j: i/ >r * y tsatc i o t a jgfl^aa l fcn 9 $ as mm&mcom x*)wi>fr%£o 

y i 4<tfm^fc*r*44*>^JJUItt*^7 *rt^-frfcfc&*$l^aiSWM:7 4 

/u* - Gt> «t vmK m^mw<rmmmmimm^h ; t tnt . 

[0064] 

tfl4JfetflcJtlW!l Ofcilf 1 l<?)S^t7^^^-GfcJ:yfHM^wGxfcJ:i/H 
xlZ-O^TtmM5T%libtzQfmit74 ;^-lT<05cm2 3fc9<^#iI$CtfDffl£ 

ify&XVV Vf - - £ 5r%- icBjgftS ft£-f v38MiHPRI«B 7 -frt^ # 
JMfc>33WM:7-f /k?-GfcJ:tfH{4. S9UWk7 ;^-fc:Jll«Lfc«*«)Wi*Wt 

[0065] 
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*&m£&±V'< *y&$izx®%ittiz tmmm^^x <* vn^mmtitmt: 
itmmi2 

m&x3 ottmimnmuzm. m&ix%tt%m*ttmmMfz-<Fmmmz. 
6o°ccDmzmitc&&&*ximm&®i£$mit7<>i>?- 1 x£ts$!Uc. n 

htltz^mit? < >W - l x^S«^aKS^«J SM-5 3 0 OfcitfB*! 
ftil7-'JlfI#^«ItJ I R-WINSPEC5 0?rffl^T[5]St^m. 
-COO HffgS.-K 'J -e-tfSj-fc 3 - -f >-y-'£ft.TV £ tfmzZtiK . 
1 5 

JtRW 1 2 TPl! Uc-co O Hf ^StK'J 7-1W-C3-T V /SiifcSbW ft 7 
<W-IxJ. p H 7 m 0 0 5 D * 'J y»Jf SffKKSiB T* 3 0 flfd^MjyUI L 
ft, K 0 ffl lT£#&ft»*#£E 0 m^tz- C O O HWISfctf 'J 7-*«%-C3-fy 
^S*ifcSa*ft;7^^-l x5r. 0.5%UV^-AfcJ:t>*0.5%^f-t— 

££SttM:7 4/1^-5:. PH7W1 OOSUt/K^UylSSffjSyS (SI 0) T'Sfcifc 

*tu mi-hztiz£^xFmm.ftwwmco®mmtft&nm% , 4*ym%iz 

0. 3^m#^DOPf-Xh9 9%J.iLh<7)ffl*^S-^-ri)ft^a6tt^tt»^ 

amsMft^m-tfy r u/ur s y<r>5 o%7mm£*x 1 ofsc»«Lfe*»iR 

, 6 0'C<nm.lZ&ftUz&&&*X 1 ^rBB6«Lffi«i!Kfc7 <W-Jx fcWSSU:. 

nbtitc£.mit7 ovf-jx* B^m^mm^mmMJ s m- 5 3 0 0*5*1*0* 

m^±i^7-'Jx^#^3t3tffiltJ I R-WI NSPEC5 0*ffl^TRjeLfetS* 
. -nh 2 ^fmxvv-tf^iza-T-yrZhX^&ZtfimUZhtz. 

mm 1 6 

tmmi3xmmuz-Nu 2 'e:mm^ , j^-i}^-i,za-Ty^^titzs.%mt7 < 
ivf - j x £ . pH7c7)5oo = u 'j >i$f wstc^fflt" 3 o U:& 
,2.5 %^;*7^ft H*jSSJ[ta[a"C i W/sajyig lx n h 2 ft^-K u 

K«£8AUcNH 2 -Sflai^yv-^-ta— fy^S<X7tffi«fM:7 <;^-C5 
OOSUWWaC 500$ 'J tiV<rmWMW.iW^LXWm.Ltzp H 7«i 

«rarcsta»Lfc». o. sxyy*— a*3J:i>'o.5%*?-+~ tf***i-&*jss ( 
s 1 1 ) wz3mm}wthzti,z* o 'j'/^-Afii^f-^— tf«eisft«ia*fT-j 
fc. uv-f-Atiitf^f"*— Hft^twiLfcr^Th mz&AitzNH 2 mm 

XV-?-tfi%-lza-T y?%1XtzZi%mt7 < >\s? ~* . SOOS'Jt/KONaC l?f 

5 o o s i)*>wmmmm-&LximitzpH7<DMmmm ( s 1 2 ) 

# L , aStf £ £ 1 1 J: oT 7^fb H S*WA Lfc N H 2 'J V-^-t 3 - 

ft£ft£ 'J Vf— A*j J: t/df **-*o*£S#§ -efcaaWMI: 7-Ol^-JSrWHLfc 
UMM8 
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mm ( S 9fcJ:VS 1 1 ) *crmfr-$b <)Y1—J*i5£t/*1-i— fe'^4t@g«S 

itziFrnttimzmftLtzMmim ( s i oazvs 1 2 ) *tc?§tuL;t 0 y^-aux 

UV-2 1 0 0 PC£fgfflLT 5 9 5 nmCO^-C'IO^L, mmiXtz&mity J >V9 

[00663 
[SlO] 



§E10 





74 

% 




7-r ;V^-±T*© 


w&tswmwi h r 


a«^f^*A^S h r 


2 


24 


2 


2 4 




92 


<0. 01 


<0. 01 


<3 


<3 






63 


66 


>300 


>300 




91 


<0. 01 


<0. 01 


<3 


<3 






65 


68 


>300 


>3 00 



[0067] 

V * f-J— t'^fe)- fc*S£ L X fflfcit 2tixmzktfhfr&. 
[0068] 

mi OKli. HSgfiajl 5fcJ:yi 6*tflcJt«Wl 2i3j;t/l 3*)2$WHt7 * 
lniS^CJ:ftS*^7^yU^-jiJa»«^x4i<?)«H»* (%) wHHSr^-f. 311 

WWt*!fflttfl6Sr*-f 4 C t wmmbtitz. 
[0069] 

$<ofc, m owl. a8^x»A2^iasw)i*ttsswwt7>f/i'^-±f<osatfiaji 

5i5<t^l 6MViCJtWl 2*3«tt>'l 3<0^^t7-f/^- Ifeil/JMWCI xfc 
J:tf J xfco^Tt^W5T#fcfc2»?Wfc7-f /^-_LY<05 c m 2 3fc 9 
^fflS-^t. *1 OK^S^i^ffMUK^HIAO^feiWridt:. HJifBJl 5fc«tr/l 6 
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[0070] 

J:IM jf xte^ttJ v ^THS-fbS ftfc 'J y* f— Afsfc J: 0 ffif*£ Oft Lfflttw 

mmA&xvmimiz&^x . mfo<r>mmz&wm (atcc 6633) mux. >vt 

VAM (ATCC 9341) . m&7Wim ( IFO 13276) . *B1^ (ATCC 10536) . t'7"'j5r 
M (IFO 12970) fcltfWaW'O— S^-^l/^A o-, 7 (IFO 5459) (CO 

^X2$mwWM'£%7 4 IV9-<T>5 cm2 Sfe904flqW»SrH*K*«>T. *<0lS 

[0071] 
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311 &«B#fcS*f aSBKB 











Use 






$i 7 




/si r* 

V! 5 


JO? ^> 

WD 


#17 














Bacillus subtilis ATCC 6633 


«^ AAA 


< 3 


< 3 


< 3 


< 3 














Micrococcus luteus ATX 9341 


>300 


< 3 


< 3 


< 3 


< 3 














Staphylococcus aureus 


>300 


<3 


< 3 


< 3 


< 3 


IFO 13276 
























Escherichia coli ATCC 10536 


>300 


2 1 


<3 


1 5 


<3 














Yibrio parahaeaolyticus 


>30Q 


88 


8 


<3 


<3 


IFO 12970 t7'Jtf 
























PeniciliiuB roqueforti 


>300 


58 


<3 


<3 


<3 


IFO 5459 wm'xnnifiii 













[0072] 

(&> DX : 7 <ll?-<r)?>. 

d i : 7 -Ni^-aa^-fL yyf— ^ 

d 2 : 7 -r n^-cme-fL yy*— A+rn^sy 

D3 : 7 * rt^-fcBj&ffc. UVf— A + ^VL-^y 

D4 : 7 -f >k?-CEl5£fL flVf— i+ro^Sy+^y 

*1 liOW^jWriifc:, l JV>-AtC7 , n^ = y$'ffl^blt7tSlt£^l5^mf? 
it? <W-D2. 'J V+-ML7fMi V £m*--£*>itt:%Mm 6 ft7 < vU* - 

D 3 13 <k IX 'J V> - A K 7"n ? 5 y a X Xf?)l>t) V £ &A-£bittzm&ffl 7 Og&fflt 7 
■f/l/*-D4(i. l J^-AO^.$rll€«aL?tlli5£^]4c7)^?f-fb7-f^^-D 1 fc 

nv^7^;Uf-^tc*ttl.SBS)m<7)l*]Ji* i '12^^ixl.. tfcbfc, H*13WK^S«frffl 
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[0073] 

4*B«fcLfciea5ttl6tJJ:^iB5ttlE7^;W5'--C*>4ULPA*jJ:^HEPA7'f^ 
7 ^ t K J: 0 , R8M7 ? XTVft&SSBW7 4 >W-tffflm&b & 

[Hffi^fSJ^fM!] 
[0074] 

[•01] aaw>asjMWfc7^^- (jt&iwiossyiH^-rn^-x) t^jj^m 

[H2] #iiS«WCfflv^SS«Mk7 ^/P^-^ftSaiW-Sfefttfflv^S't'iBEIIHI 
SJatWfltJtS:**) LOUT'S) I) . 

[13] *SHH*)2ES«M:7 -r/k?- (IM4<02jtyM:7 -f^-D 1 ) lcffi*£ix 
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[013 [02] 




[H4] 
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(51)Int.Cl. FI f-73-K(#f) 

B 0 1 D 39/14 B 

mmm m » 
(72mm mm 

F 4CO80 AA03 BB05 HH05 JJ03 KK08 LL10 MM34 NN02 NN06 NN24 
NN28 NN29 QQ03 
4D019 AA01 BA04 BA12 BAB BA18 BB03 BB05 BC04 BC06 CA01 
DA06 



